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Results
 Only 19% of original forestation remains (Figure 2).

The Atlantic Forest of Brazil is highly fragmented and it is estimated that less
than 7% of its original area remains (Umetsu et al. 2008). This high rate of
fragmentation is primarily due to the conversion of forested areas into agricultural
lands. This may hinder the dispersal of many species that inhabit this area because of
an increase in edge effects, decrease in reproductive success, and higher limitation of
resources. However, the inter-habitat matrix, or heterogeneous mosaic of varying
habitats, may allow population dispersal and the creation of meta-populations within
species. In particular, amphibians are extremely sensitive to habitat degradation and
fragmentation because their complex life cycle and special physiological requirements
(Santos et al. 2009). Amphibians have low mobility and many studies use one
kilometer as the estimated farthest distance that amphibians will travel for new habitat
(Smith and Green 2005). The purpose of this study was to use Geographic
Information Systems (GIS) to spatially analyze the Atlantic forest fragments
surrounding Saõ Luis do Paraitinga for their connectivity, proximity to probable water
sources, and suitability as amphibian habitat.

 Forest fragments (n=97972) are connected into 79 meta-populations (Figure 3).
 58% of forest fragments overlap probable sources of water (Figure 4, 7); 89% of
meta-populations overlap probable sources of water (Figure 5, 8).
 The greater Saõ Luis do Paraitinga area is comprised of:
 less than 1% water (8,341,952 m2)
 19% forest (247,315,470 m2)
 22% planted agriculture and other (285,080,487 m2)
 59% agricultural lands (770,279,489 m2) (Figure 6, 9)
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The average percent of forest remaining in the Atlantic Forest region is
estimated at 7% (Umetsu et al. 2008); however, in the Saõ Luis do Paraitinga greater
area, we estimated that approximately 19% of forest remains. These forest fragments
are highly connected, as shown by the reduction from 97,972 forest fragments to 79
meta-population polygons, allowing for the dispersal of a variety of organisms. Probable
sources of water are found within only 58% of forest fragments and may have an impact
upon survival of amphibians. Forest fragments without probable water sources are not
likely to have high amphibian populations. Probable sources of water are very abundant
within meta-populations and most likely do not limit amphibian dispersal.
Limitations to this study fall into two categories: data deficiencies and errors in
classification. LandSat data has a resolution of 30 meters which may exclude some of
the smaller fragments. There may be computer and human error within the
classifications of land cover and probable water sources. A better representation of
potential amphibian habitat would rely more heavily on the type of land cover in
between forest fragments. For example, information on roads, fences, and crop type
would enhance the analysis. Further research on amphibian dispersal through different
types of habitat and better land cover data are needed.

Figure 3. Forest fragments of the study area with connected
buffers of 0.25 kilometers, representing meta-populations.
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Figure 2. Classification of water, forest, planted agriculture and
other, and agriculture.
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Figure 1. Map of São Luis do Paraitinga area with land cover classification and
roads.
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Figure 4. Forest fragments of the study area with overlayed
probable sources of water.

Figure 5. Meta-populations of the study area with overlayed
probable sources of water.

Methods
Using ArcGIS v10 (ESRI), we projected LandSat land cover data, Shuttle Radar
Topography Mission (SRTM) elevation data, Bing Maps Aerial, and Bing Maps
Hybrid on a South American Equidistant Conic coordinate system (WGS_1984,
UTM Zone 14). The LandSat land cover data were acquired from USGS, the STRM
data were obtained from NASA/NSA Shuttle Radar Mission, and the Bing Maps were
found as “basemap” options on ArcGIS. We classified the LandSat land cover data
by “water”, “planted agricultural lands”, “forest” and “planted agricultural and other”
using an interactive supervised classification. Probable locations for water were
determined using the “Flow Direction” tool within ArcGIS. All data were converted
from raster layers to vector layers. Finally, we created meta-population polygons out
of any “forest” polygons that lied within 0.5 kilometers of another “forest” polygon, by
creating buffers and utilizing the “Aggregate Polygons” tool within ArcGIS.
Using data analysis tools in ArcGIS we determined: percent of probable water
location polygons within forest polygons, percent of probably water location polygons
within meta-population polygons, number of classified water polygons, number of
“probable water location” polygons, number of “forest” polygons, number of
“agricultural” polygons, number of “meta-population” polygons, and number of
“agricultural and other” polygons. Additionally, for each set of polygons, we
determined the smallest polygon, the largest polygon, the average area of the
polygons, and the sum area of the polygons.
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Table 1. Summary statistics for various classified
polygons (*Data not relevant).
Classified Polygons
Water

Count Minimum Area (m2) Maximum Area (m2) Average Area (m2) Total Area (m2)

Total Area
(%)

172

576.34

2927116.18

48499.72

8341952.42

0.64

Planted Agriculture and
Other

18308

576.34

38308421.64

15571.36

285080487.53

21.74

Forest

97972

576.34

16549419.52

25425.67

247315470.13

18.86

Agriculture

4040

576.34

683342367.15

190663.24

770279489.92

58.75

79

224911.12

1011496084.87

13596008.54

1074084674.91

*
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